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PROBLEM TO BE SOLVED: To make sufficiently the size of the 
filter small while reducing the manufacture cost. 
SOLUTION: In this filter, an inductor L and a capacitor G are in 
series resonance connector, the inductors L are coupled in a 
magnetic filed and the inductors L are made of tri-plate strip 
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dielectric constant of the dielectric boards 13, 14 is selected 
higher than the dielectric constant of the dielectric boards 11, 
12. 14, 15, 16. 
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T•M^§^^5-;S■> rt^ft:4 6cD|th,iSlfl5|-±aS¥3p4 2 
ro^g|5lwffiF:|^tc?gfife^tl>fc^¥#:4 5cD®igS154 5 a i 
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±1E (1) W (2) tfi«©aJi7^'/Ui?OS')m^lRiBf 
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^m.m-t?>o ft±ifPi'Bag$nfc^m«i i(*«S7 

^•;W^l«f*««tLT«tg-r5J:.5(-^=eo-C*5'9. ^ 
roT^r(cC[:a-t-6^«{*:ffii 2ro±si 2 a(c(iw« 

n^mvx^m^^y>'vmm2itmisi^0.^iix\-^ 

5o 4fc^ (7)T:fe'l-'ftet-5Kl;f*Sl 3(0±ffil 3 a 

ro^tfr*fiijcoF;f^ffi0fic}±^KE-r^«S2 3 toMT*^ 
»?rji^j?&-r'5m««®*ti6i«;@2 2^5^ Mmft:«i 30 

±ffiici4-Y >-yi^ ^ (L) ^mi^-t^T^i^m(Dm 

ffi 2 3 . 2 3 }6S^©fflSl5 2 3 a Sr*llfil ^^Xf^Mmm 
1:^2 3, 2 3 2 3 b 

1 4 Wffiffi 14c (cf^fife^tvfcAill;^!;^ 2 
8. 2 9ir.3t^$tlTV^5o ^^X^'tiro^lFB 2 3 a OlRl 

5{l'JltR«<*:«i 4roWSi 4 dl'?FM$tLfcT-;^m 
H 2 7 tilft ^ tL. ||$|5 2 3 a ©^mrffiiJ(4R«frK 1 4 
OtuSl 4 b iCffM^ixfcr-^«S2 6 i:ii^L^<CV'> 
J;5Mc5i 4 b i©Wlcm^o^r5'7°;6Sf^^$^^-cr 
-;^1;I12 6 ircDW-e^Y^-^v-^'^'^ (C) r^^M^ti 
TV^5„ fimflsisi 4®T*i-{iS-r§^«fl^«i 5(D 
±ffil 5 a ro#flfc{ffl©B(f«fiSB(ftC««ffi2 3 i©raT• 
^*SrffM-t-5^gff^^t^0^[B]«ffi2 4;^^ 5 

comiffil 5 b l;ifMStifcT-:^mS2 ef^ii^-TSJ; 
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mm»mi 1-1 eimm^rixmMi^i o o^^^jiSc^ 

tiXis ^ . ffiJi* 10 0 ® fflffi 10 0b •tf£i:>hM9.W- 

;K 1 1 ~ 1 6 ©HUS 1 1 b ~ 1 6 b ®:^ffit(4T— 
m2 6;i5Jg^$tbs Sl#:i 0 0(D=«'ffil 0 0 d-t/^sJ^ 
t>fll:#:S 11-16 cDWffi 1 1 d ~ 1 6 d (O^ffil^fi 
T-xmffi2 7^Sff^^$tuTV^5„ T-;^mffi2 6. 2 10 
7 ttV^T HtUgft: 10 0 0±m 10 0a, Wfflffi 1 0 
0 c . TS 1 0 0 e (C^ T'S^^^CMftS*®fiK^^^TV^ 
Sfcfe, SI1tl*:tel iroJiffil 1 a O^BulilS.U^lRl 5 
Sfc. R«#:tSl 6®*S1 6 e cD#t&mU«lRl 5 

xio'o. ttz. K«#«i 1-1 6 0i^«®i 1 c~i 

6 c W#tu-ffl!l&t/l6]5{lli-tjT-;=^l;ffi2 6, 2 7;6SJ:-. 

10 0 roSWEl 0 0c ©BS't'^^Ptr.ftiT:^!"]!'®!/ 
5S^C>Attl;'3«S2 8, 2 9d5ff^^StlTioi9, Affi 20 
;^)«112 8, 2 9(tV^-f^^^5«lfrl 0 Oroiffil 0 0 
aS.U!Tffil 0 0 e W-g|5[C t-eMft^*fM$t^TV> 
Sfcfe. fimffil lW±ffil 1 a (7)W«S§15COB&t:*: 

4fc., »«#:S1 6 0«B1 6 e 
^IfiStc: ^> AiiitlWS 2 8, 29 ;5S@T^'+fe<^*3iftS* 

[00 3 7] ±mmm<Dmm y^^^^i owmm^am 
2{jis^Lfcj;5(-'fe'?> ^g^^/v^ 1 t*3v^T^4. ^ 

Rni^yyvmm2 s^^i. ^) vv^i^-hy^vv y^y so 

11, 12, 15, 16 (Dmnmx. 'o h 

2 3, 2 3im^^^■^^i^'^tm^. mm2 3tT-:^ 

^tlfcxt[S]«ffi2 2 «S2 3 0-a353-t:-feoTaa 

|R]mffi2 4i:, mS2 3tD-ffl5^TfooTaSH#(^M!^] 
IEffi2 4 t±T;&[P]lcfi/£5$l5:9-B tic±,oTlRlC<^ 40 
*;asff^^$^^TV^5o ^«<*«1 3, l 4roJ¥§(±ffi® 
SimSii, 12, 15, 1 6 it) 'l>^<ff^fiK$^X, 

mmi$-ui 4±\cfM$fhtz.mm2 3. 2 3tmnPf^ 

1 4^m/uXm]^^ntz.M\^mm2 2, 24iicJ;oT 
J:. 5l::1f)?fe$Hfc^)i:7^/u^i(4AW:^l:«2 8, 2 

[0 0 3 8] £IT, Hg^^yWi^lW^jS^-fef-oV^T 
15^BB-r5o *-fPm«ll, 12, 15, 16^ioV^ 50 
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m<^i:vm^ 1 5 0-2 0 0 /im©7'-y<^ro^^y->' 

feffl©?L^#-f?) 1 5 Oinm:^@a©->-b*fr ^>S 

[0 0 3 9] ^\cmmPfm 2f^fi^ffl^y-i^v'-bro 
TBI 2 e <03r^sBifi-j^iHimsi2 2m^mcDmm^~ 

b 1 2 ffMffi y f OTffi 1 2 

e(c2o-40/i m(om^xmmwMo)wnx'ms^M 

L, $£#$*TM«ft:«l 3?i^fi)cffi<0^y-V~>-h?: 
ff^^-rs. 4fc«l«#:«l 4(-oV^-C(i, Rm«l 5 
fMfflW^'y —>'->•- bW±.El 5 a OFf^fiFfl-^l; 
fr« 1 3 ffMffi t ill«coRSft:;^ 7 y Sr»MB]WJ©5IS 
-e^Jl^BlJLT?i^^L, ®®2 3, 2 3 

[004 0] zitih^mp^^mmmM^f\^tcmmi$u 
11-16 Mi^m <o ^ y -:yy- }• ^Ff^oJiiiiiig 

2 8, 2 gff^JifefflroAg'^-;^ b&WJLT«,jS$-ti\ 

?/7°^f&*i'ir-7 b LTfr^cO^^^OAg-^-X fmif 
T-X«@2 6, 2 75F^fi^fficOPn 
JSiJ^m\ ^j®^*5o «:«l-:^fl^H^*T8 0 0- 

9 0 o''cx^mmmtmmi^mjmm<n^' y -^/^y- h 
t^m^Bf^i-xmsy^^^^ i ^^)*^*^o 

[0 04 1] rtie^^m^Ste 11, 12, 15, 16 
1 2 Os IviC a O • S i O2 • B2 O3 ^(Diiy:^^^ 
3,14 (4^l!lC0^«fls:« 11, 12, 15, 16j:.9t 

ffiv^ 1 0 on^<D\mm^^^-t^h<nii^n--^ l< , 

;ifiPb2 O3 • T i O2 ?rifiS,^^}-B a O • Nd. O 

3 -8203 'BijOs • S i O2 ^Sr^AnLfct)© 

[0 0 4 2] 13,14 (4K«ftS 11,1 

2, 15, 1 6 t^«*:^5i*V^^S^ ^OKW^fi? 
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[0 04 3] mnwxu 11-16 o^ftti, a^, 

ffi, 1t*(C3, 2-4. 5mmU^£iTMltLV\ 

[0 044] mmmm i icjov^■t^4M«ff« 13,1 
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coTffi 1 2 e mimmW-U 1 5 »^ffl ^^)~>'y-V<D 
±Ml 5 a 1 35.tJ«P«<^tel 4ff^ 
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11, 12, 15, 1 6(DmmmxKi-h±^ <i-i>z.t 

;i<J;o-Ci!3-Ji*|-lR]«S2 2, 2 4le:J;^SficDit± 

^, fl«#:«l 1-1 6\:^itm^iSMWXQ&^^ 
<, Ag^K){g;SR:«Stt»i:iIlNF^fiS;t-5r.i:;*5-c.t 20 

(L) ft^Sr®< t5r.i;65-e§:^ ^Jf^^/V:? 1 ^fl^ 

[0 0 4 6] <^j6ro?gffi2>ii3 (a) itmmmm 
las (b) i-iMm<Dmm2\zL^.^ms7-i^^^ 2<D 

[0 0 4 7] i/7>'Kail2 1, 2 5;J5ji^^S;$ttfcKl: 30 

flsft 1 2 , 16 (Dm \atm9.i^^ 2 0 3 5.t;«Rfl;^ i 

5 ll^mn^flXiS V) , 2 0 3 (D±S 2 0 3 a O 

B(f:t§|5l-l±^JF^T!^ff$t>tCOmffi2 2 2AK R«^«l 5 
(D±S1 5 a©BfS$Pl-(±»^Tiff^4^©«ffi2 2 3:55 
^JX-eW^^nTV>5= 1;Si2 2 2, «S2 2 3{±S 
V^tm»»/if$^^i:^i•oT^o'9, mffi2 2 2 0-^Ci 
«® 2 2 3 (0-IH5D t imn^W^ 2 0 3 5:»^T•±T;fe 

[004 8] fliffi 2 2 2, «1i 2 2 3 <DSiU 2 2 2 b, 
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ci;iff^^$tV-5Atli::^l;S2 8, 2 91c:^g^L, ^tv^' 

2 2 2 a , 2 2 3 a CDIr] 2 0 

3, 15©ttffi2 0 3 d, 1 5 diCJFM^HfcT->MI 
ffi2 7i;:i^^$n, #352 2 2 a, 2 2 3 a ®#tuffl!li± 
^®flc|S2 0 3, 1 5roBUffi2 0 3 b, ISbtCff^^^ 
tvfcT-^«^S2 6i:]^^L7:^v^J;5m^pi2 0 3 b, 1 
5 b tff>mm'&<D^'r yy°i'^mi^^tiT-y^nM2 6 

t(Dm\^^'r^<'y^>^ (c) dSfM§ti.Tv>5„ r<o 
j;5{-#rta5S^*5^^^|xfcpm#:«l 1 , i 2, 2 
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1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2,**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] The laminating filter which series resonance connection of an inductance (L) and the capacitance (C) is 
made, and field association of said L is carried out, and is characterized by countering said each C, forming a 
counterelectrode on both sides of a dielectric plate in the laminating filter with which said L was formed by the 
TORIPU rate stripline, and setting up the dielectric constant of said dielectric plate more highly than the dielectric 
constant of other dielectric plates. 

[Claim 2] The laminating filter which series-resonance cormection of an inductance (L) and the capacitance (C) is 
made, and field association of said L is carried out, and is char acterized by to have a level difference not on both sides 
of the same flat-surface top but on both sides of a dielectric plate, for said LCs to lap in the vertical direction in part, to 
form them in it in the laminating filter with which said L was formed by the TORIPU rate stripline, and to set up the 
dielectric constant of said dielectric plate more highly than the dielectric constant of other dielectric plates. 
[Claim 3] In the laminating filter with which series resonance connection of an inductance (L) and the capacitance (C) 
was made, field association of said L was carried out, and said L was formed by the TORIPU r ate stripline Counter said 
each C and a counter electr ode is formed on both sides of the 1st dielectric plate. The dielectric constant of said 1st 
dielectric plate is set up more highly than the dielectric constant of other dielectr ic plates,. And the laminating fiher with 
which it has a level difference not on both sides of the same flat-surface top but on both sides of the 2nd dielectric 
plate, and said LCs lap in the vertical direction in part, they ar e formed in it, and the dielectric constant of said 2nd 
dielectric plate is characterized by being set up more highly than the dielectric constant of the dielectric plate of other s 
except said 1st dielectric plate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the laminating filter used more for a detail in the mobile radio device 
using high frequency bands, such as a cellular phone, etc. about a laminating filter . 

[0002] 

[Description of the Prior Art] As a laminating filter with which the circuit which made series resonance coimection of 
an inductance (L) and the capacitance (C) was formed on the dielectric substrate, the thing of various configurations is 

used from before. 

[0003] Drawing 7 is the representative circuit schematic having shown an example of this kind of laminating filter. 
Capacitance (C) and an inductance (L) are comiected to a serial, two resonance circuits where the both ends were 
carried out touch-down 3 1 ar e located in a line, and are formed, and the input/output terminal 32 is connected to two 
inductance parts, respectively. By setting the value of said capacitance and inductance in such a circuit as a specific 
value, said circuit functions as a filter which passes only a specific frequency band. 

[0004] In said laminating filter, an inductance is constituted by the microstrip line and, on the other hand, capacitance is 
usually constituted by the capacitor which was constituted by the gap which used the air space as the dielectric layer, or 
used the dielectric ceramics.. 

[0005] Hereafter, some laminating filters are explained as a conventional example. 

[0006] the dielectric plate of one of the two with which drawing 8 (a) is the typical perspective view having shown the 
dielectric filter indicated by JP,5"55810,A, and (b) constitutes this dielectric filter - and - each - it is the typical 
perspective view having shown the conductor. 

[0007] 41 in drawing a dielectric plate -- being shown - **** - the contact flat-surface 42 top of the dielectric plate 
41 - inner ~ covering formation is carried out to the drawing Nakamae back band-like [ in which the conductor 46 was 
crooked ] - having - inner - from the predetermined part of a conductor 46, the band-like I/O track 48 which extends 
in the direction of a side face of the dielectric plate 41 is installed. While the I/O track 48 is connected [ part / of the 
dielectric plate 41 / side-face predetermined ] with the formed I/O electrode 50 and the end section of a conductor 46 is 
installed to the fr ont face of the dielectric plate 41 inside, the other end of a conductor 46 is connected with installafion 
section 45a of a conductor 45 inside the outside formed in band-like at the posterior part of the contact flat surface 42. 
The conductor 45 is formed in most of tooth backs of the dielectric plate 41, whole surface on the back, and side faces 
outside. 

[0008] thus - each - the dielectric filter 40 is constituted by sticking the dielectric plates 41 and 41 with which 
covering formation of the conductor was carried out on mirror symmetry in the contact flat surface 42., 
[0009] According to the above-mentioned dielectric filter 40, while it was formed in the contact flat surface 42 of a 
conductor 45 and the dielectric plate 41 the outside formed in the part except the front face of the dielectric plate 41, a 
conductor 46 short-circuits by installation section 45a, and the resonator of quarter-wave length is constituted every 

5i« * * sic * 4g 

[0010] Drawing 9 is the representative circuit schematic of the dielectric filter 40 shown in drawing 8. It can consider 
that a quarter-wave length resonator is the serial configuration of the open end side transmission line 51 and the short 
circuit one end transmission line 52, and it can be considered that association by crookedness arrangement of a 
conductor 46 is a gyrator 53 inside so that clearly from dr awing 9. That is, two or more dielectric resonators will need 
neither a coupling hole nor a slit, but the KOUMU line mold dielectric filter by which cascade cormection was carried 
out will be constituted. 

[001 1] Thus, field association is secured without a slit between said resonators which adjoin in the constituted filter 40. 
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however, it is easy to be influenced ftom neighboring components, and when the open end (before [ a drawing 
metacarpus ] side) is outside exposed shows to drawing 10 - as - inner - if it is going to form a gap 53 in the near side 
of a conductor 46, the dir ection die length of this side of the dielectric plate 41 will be extended, and it will become the 
dielectric filter 54 of a configuration of having carried out covering formation of the conductor also at said open end 
side. 

[0012] Since it was necessary to extend the direction die length of this side of the dielectric plate 41 in the above- 
mentioned dielectric filter 54, the technical problem that a miniaturization was impossible occurred. 
[0013] Drawing 1 1 is the perspective view having shown the KOUMU line filter which consisted of microstrip lines 
indicated as a conventional example in JP,57-78201,A,. 

[0014] In this KOUMU line filter 60, three microstrip lines 63 are formed in the top face of the dielectric plate 61, and 
the end of this microstrip line 63 is connected with the ground electr ode 65 formed in the right lateral part of the 
dielectric plate 61. Moreover, a left lateral besides said part all reaches, and the ground electrode 65 is formed in the 
whole inferior surface of tongue. And the I/O electrode 64 is formed in a near side and the other side in par allel with a 
microstrip line 63 ftom three microstrip lines 63, and this I/O electrode 64 is connected with the ground electrode 65 
formed in the left end part of dielectric plate 61 top face. Furthermore, the chip capacitor 66 for giving necessary 
capacitance (C) between a micr ostrip line 63 and the gr ound electrode 65 formed in the left end part of dielectric plate 

61 top face is cormected, and the resonator is constituted. 

[0015] Although drawing 12 is the circuit diagram of the KOUMU line filter 60 shown in dr awing 1 1 , thr ee microstrip 
lines 63 are cormected to the ground electrode 65 through the capacitor 66, respectively. Moreover, the I/O electrode 64 
is also connected to the ground electr ode 65, and it functions as a filter by cormecting the I/O electr ode 64 with external 
electronic parts. 
[0016] 

[Problem(s) to be Solved by the Invention] However, since a shielding case (not shown) was also needed in order to 
form a capacitor 66 separately and to avoid the effect firom the outside, the comb line filter 60 shown in drawin g 1 1 had 
the technical problem that cost became high. 

[0017] Drawing 13 (a) is the typical per spective view having shown the filter 70 at the time of applying the above- 
mentioned KOUMU hne filter 60 to a TORIPU rate mold, and (b) is the typical perspective view having shown the 
dielectric plate 61 of one of the two which constitutes a filter 70. 

[0018] On contact flat-surface 61a of the dielectric plate 61, the space (gap 62) of fixed distance is separated ftom the 
I/O electrode 64 and a back end side, covering formation of the thr ee microstr ip lines 63 is carried out, and covering 
formation of the conductor 65 is carried out outside at the end face by the side of rear-face 61 of front-face [ of the 
dielectric plate 61 ], and dielectric plate 61 b, both-sides side 61c, and 

[0019] thus ~ each - the filter 70 is constituted by sticking the dielectric plates 61 and 61 with which covering 
formation of the conductor was carried out on mirr or symmetry in contact flat- surface 61a. 

[0020] However, if it is in the fiher 70 constituted in this way Since it is what has a function as a capacitor with the gap 

62 which only used the air space. In order to make capacity into a predetermined value, the capacity of said capacitor 
being too small in a high frequency band, and maintaining a gap 62, it is necessary to enlarge width of face of a 
microstrip line 63. Therefore, since the dimension of the filter 70 whole was also large and it was necessary to carry 
out, the technical pr oblem that a miniaturization was impossible occurred. 

[0021] This invention is made in view of the above-mentioned technical problem, and a manufacturing cost is low and 

it aims at offering the laminating filter which can fully be miniaturized. 

[0022] 

[The means for solving a technical problem and its effectiveness] In recent years, as for the filter used for mobile 
communications, RF-izing and a miniaturization are demanded. Since resonance ftequency can make the value of an 
inductance (L) and capacitance (C) small if it is expr essed with the several 1 following formula and RF-ization is 
attained in a laminating filter, generally it is convenient for a miniaturization, 
[0023] 

[Equation 1] fO =l/[2pi(LC)l/2] 

pi: Circular-constant L:inductance C: When capacitance and lambda/4 resonance are used, it is resonance frequency fO. 
The several 2 following formulas are determined. 

[0024] 

[Equation 2] fO = velocity-of-hght/[4 and the Rhine die length (epsilom), and 1/2] 
Velocity of light: 3x108 (m/sec) 

Rhine die length: Die-length epsilonr of a TORIPU r ate stripline : If a capacitor is added to a serial also when lambda/4 
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resonance is used as the substrate carried out the specific-inductive-capacity above, a role of an inductance (L) will 
become main and a stripline will become close to the series resonance of an inductance (L) and capacitance (C). Since 
it becomes a distributed constant circuit, of course in the case of a stripline, a perfect inductance (L) does not become 
but it will be influenced with the specific inductive capacity (epsilom) of a substrate. 

[0025] Here, in order to attain much more miniaturization in a laminating filter, it is necessary to shorten the die length 
(the above-mentioned Rhine die length) of a TORIPU rate stripline. Said Rhine die length can shorten the die length of 
a filter, when it is influenced with the specific inductive capacity (epsilonr) of a substrate, i e., the dielectric constant of 
dielectric materials, for example, a high dielectric constant ingredient is used, and is miniaturized as a whole so that 
more clearly than the above-mentioned formula 2. However , it is a high dielectric constant, and even if it moreover 
uses low resistance electrode materials, such as Ag, as an internal electrode, the present condition is that the charge of a | 
low-temperature baking laminated wood which is extent which can carry out coincidence baking is not found. 
Furthermore, an insertion loss will become lar ge, if said high dielectric constant ingredient found by the present 
generally has low Q value (inverse number of dielectric loss) in many cases and it is used for the filter of a nanow- 
band„ 

[0026] On the other hand, since said Q value is high in many cases when a low dielectric constant ingredient is used as 
dielectric materials, although it is satisfactory, about said insertion loss, it is necessary to enlarge an inductance (L), for 
obtaining predetermined resonance frequency, and to lengthen the die length of a filter. Therefore, the dimension of the 
whole filter will become large, 

[0027] Then, by enlar ging capacitance (C) instead of an inductance (L), he consider s that pr edetermined resonance 
fr equency can be obtained, miniaturizing the dimension of said whole filter , even if this invention person is the case 
where a low dielectric constant ingredient is used, and came to complete this invention. 

[0028] Namely, series resonance connection of an inductance (L) and the capacitance (C) is made, field associatiori of 
said L is carried out, and the laminating filter concerning this invention is set in the laminating filter with which said L 
was formed by the TORIPU rate stripline. Said each C is countered, a counterelectrode is formed on both sides of a 
dielectric plate, and it is characterized by setting up the dielectric constant of said dielectric plate more highly than the 
dielectric constant of other dielectric plates (1). 

[0029] According to the above-mentioned laminating filter (1), since capacity is formed between said counterelectrodes 
and TORIPU rate striplines near [ said ] C, the whole capacity can be increased. Moreover, increase of the capacity by 
the aforementioned counterelectrode can be further aimed at by making the dielectric constant of said dielectric plate 
larger than the dielectric constant of the dielectric plate of said others. Therefore, when obtaining predetermined 
resonance frequency, even if Q value is high to a dielectric plate at a low dielectric constant and it uses the charge of a 
low-temper ature baking laminated wood which is extent which can cany out coincidence baking with low resistance 
electrode materials, such as Ag, inductance (L) die length can be shortened, and the miniaturization of the whole 
laminating filter can be attained. Moreover, a manufacturing cost is reducible with low-temperature baking,. 
[0030] Moreover, series resonance connection of an inductance (L) and the capacitance (C) is made, field association 
of said L is carried out, and the laminating filter concerning this invention is set in the laminating filter with which said 
L was formed by the TORIPU rate stripline. Not on both sides of the same flat-surface top but on both sides of a 
dielectric plate, it has a level difference, and said LCs lap in the vertical direction in part, they are forrned in it, and it is 
characterized by setting up the dielectric constant of said dielectric plate more highly than the dielectric constant of 
other dielectric plates (2). 

[003 1] Since capacity is formed among said LCs formed in said vertical direction by lapping in part according to the 
above-mentioned laminating filter (2) While the same effectiveness as the laminating filter of the above-mentioned (1) 
pubUcation is acquired, by considering as the thing of a request of the dielectric constant of the dielectric plate between 
said LCs Or since a desired filter shape can be obtained by adjusting the lap area of said LC, a fiUer shape can be set up 
easily. Furthermore, since the above-mentioned effectiveness is acquired when only the dielectric plate between said 
LCs makes the dielectric constant high, manufacture becomes easy and a manufacturing cost can be reduced more. 
[0032] Moreover, series resonance connection of an inductance (L) and the capacitance (C) is made, field association 
of said L is carried out, and the laminating filter concerning this invention is set in the lamhiating fiher with which said 
L was formed by the TORIPU rate stripline. Counter said each C and a counterelectrode is formed on both sides of the 
1st dielectric plate. The dielectric constant of said 1st dielectric plate is set up more highly than the dielectric constant 
of other dielectric plates. And not on both sides of the same flat-surface top but on both sides of the 2nd dielectric plate, 
it has a level difference, and said LCs lap in the vertical direction in part, they are formed in it, and the dielectric 
constant of said 2nd dielectric plate is char acterized by being set up mor e highly than the dielectric constant of tiie 
dielectric plate of others except said 1st dielectric plate (3). 
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[0033] Since according to the above-mentioned laminating filter (3) capacity is formed between said counterelectrodes 
and TORIPU rate striplines near [ said ] C and capacity is formed also among said LCs which the whole capacity could 
be increased and were moreover formed in said vertical direction by lapping in part, the effectiveness of a laminating 
filtei the above (1) and given in (2) can be acquired to coincidence. Therefore, the die length of an inductance (L) can 
be shortened further and the further miniaturization of a laminating filter can be attained. 
[0034] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the laminating filter concerning this invention is 

explained based on a drawing. 

[0035] <Gestalt 1 of operation> drawing 1 (a) is the typical decomposition perspective view having shown the 
laminating filter 1 concerning the gestalt 1 of operation, and drawing 1 (b) is the typical perspective view of the 
laminating filter 1 concerning the gestalt 1 of operation. 

[0036] The dielectric plate which has a desired dielectric constant, respectively is shown, and the various electrodes by 
Ag etc. are formed in the pr edetermined part of the dielectric plates 11-16 by the inside 1 1-16 of drawing, respectively. 
The formation condition of an intemal electrode is explained among said various electr odes below. The dielectric plate 
1 1 arr anged at the topmost part functions as a protective layer of the laminating filter 1, it leaves a both-sides edge to 
the top-face 12a of the dielectric plate 12 located caudad, and spr eading formation of the gr and electrode 21 is carried 
out band-like. Moreover, between the electrodes 23 mentioned later, the counterelectrode 22 of the shape of a rectangle 
which forms capacity is connected [ b / of the dielectric plate 13 / front 13] at the formed ground electrode 26, and is 
formed in the pr edetermined part on the right-hand side of [ this side ] the top-face 13a of the dielectric plate 13 located 
caudad. furthermor e, the electrodes 23 and 23 of the T character configuration which constitutes an inductance (L) in 
the top face of the dielectric plate 14 located caudad make the head 23 a counter, and form it in axial symmetry ~ 
having --**** — each foot of electrodes 23 and 23 — 23b is connected [ c / of the dielectric plate 14 / side-face 14] by 
the formed I/O electrodes 28 and 29. The other side of each head 23a is connected [ electrode / 27 / which was formed 
in 14d of tooth backs of the dielectric plate 14 / ground ], a predetermined gap is formed between fr ont 14b, and 
capacitance (C) is formed in it between the ground electr odes 26 so that the near side of head 23 a may not be cormected 
[ b / of the dielectric plate 14 / fr ont 14] with the formed gr ound electrode 26. The counterelectrode 24 of the shape of a 
rectangle which forms capacity between electrodes 23 is formed in the predetermined part on the left-hand side of [ this 
side ] top-face 15a of the dielectric plate 15 located under the dielectric plate 14 so that it may cormect [ b / of the 
dielectric plate 15 / fiont 15] at the formed grormd electrode 26. Spreading formation of the grand electrode 25 is 
carried out like the case of the dielectric plate 12 on the top face of the dielectric plate 16 in which it is located under 
the dielectric plate 15. Next, the formation condition of an external electrode is explained. The laminating of the 
dielectric plates 11-16 with which each above-mentioned internal electrode was formed is carried out, the layered 
product 100 is constituted, the ground electrode 26 is formed all over the fr ont faces 1 lb- 16b of front 100b 1 1-16 of a 
layer ed product 100, i .e., dielectric plates, and the ground electrode 27 is formed all over being lOOd of tooth backs 
1 ld-16d of a layered pr oduct 100, i.e ., the tooth backs of the dielectric plates 11-16. Since extended spreading 
formation of the gr ound electr odes 26 and 27 is carried out by each even at top-face 100a of a layered product 100, 
both-sides side 100c, and inferior-surface-of-tongue lOOe band- like. Extended spreading formation of the gr ound 
electrodes 26 and 27 is carried out band-like also on the near side of top-face 1 la of the dielectric plate 1 1, the other 
side, the near side of rear- face 16e of the dielectric plate 16, and the other side. Moreover, extended spreading 
formation of the gr ound electrodes 26 and 27 is carried out in the vertical dir ection band-like also at the near side and 
the other side of the both-sides sides 1 lc-16c of the dielectric plates 11-16. Furthermore, the band-like I/O electrodes 
28 and 29 prolonged in the vertical direction are formed in the abbreviation center section of both-sides side 100c of a 
layered product 100. Since extended spreading formation of the I/O electrodes 28 and 29 is carried out by each at a part 
of top-face 100a of a layered product 100, and inferior-sur face-of-tongue lOOe, Extended spreading formation of the 
I/O electrodes 28 and 29 is carried out only for the predetermined dimension also in the abbreviation center section of 
an abbreviation center section and the both-sides edge of rear-face 16e of the dielectric plate 16 of the both-sides edge 
of top-face 1 la of the dielectric plate 11. 

[0037] The equal cir cuit of the laminating filter 1 of the above-mentioned configuration came to be shown in dr awing 
2, and the TORIPU rate stripline 5 is constituted by the grand electrode 21, the electrode 23 which constitutes an 
inductance, and the grand electrode 25 in the laminating filter 1. While the dielectric constant of the dielectric plates 13 
and 14 is set up more highly than the dielectric constant of other dielectric plates 11, 12, 15, and 16 and field 
association of the electrodes 23 and 23 formed on the dielectric plate 14 is carried out The gap between an electrode 23 
and the ground electrode 26, and the counterelectrode 22 formed on the dielectric plate 13, The counterelectrode 24 
which capacity was similar ly formed of the part A which are some electr odes 23 and laps in a counterelectrode 22 and 
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the vertical dir ection at the time of a laminating, and was fomied on the dielectr ic plate 15 of it. Similarly capacity is 
formed of the part B which are some electr odes 23 and laps in a counterelectrode 24 and the vertical direction at the 
time of a laminating. The capacity obtained with the electrodes 23 and 23 which the thickness of the dielectric plates 13 
and 14 was formed more thinly than other dielectric plates 1 1, 12, 15, and 16, and were formed on the dielectric plate 
14, and the counterelectrodes 22 and 24 formed on both sides of the dielectric plate 14 becomes large as much as 
possible. Thus, the constituted laminating filter 1 functions as a filter by connecting the I/O electrodes 28 and 29 to an 
external terminal. 

[0038] Hereafter, the manufacture approach of the laminating filter 1 is explained. The dielectric plates 11, 12, 15, and 
16 are explained first. After PVA, an acrylic, etc. as thermoplastics adding assistants, such as toluene as a solvent, and 
an acetone, to the desired raw material powder mentioned later and mixing to it, the green sheet of the shape of a tape 
with a thickness of 150-200 micrometers is produced with a doctor blade method. Next, the sheet of 150mm angle 
extent which has a hole for positioning from said green sheet is pierced, and this sheet is made to print and (thick film 
scr een pr inting) dry many printing patterns of picking using the conductive paste containing conductive metal powder, 
such as Ag. 

[0039] Next, the conductive paste for counterelectrode 22 formation is printed in the predetermined part of inferior- 
surface-of-tongue 12e of the gr een sheet for dielectric plate 12 formation. After making it dry, assistants, such as 
solvents, such as thermoplastics, such as an acrylic, and BCA (butyl carbitol acetate), are added to desired raw material 
powder. Carry out laminating printing, inferior-surface-of-tongue 12e of the green sheet for dielectric plate 12 
formation is made to dry the mixed dielectric paste by the point of thick film scr een printing by the thickness of 20-40 
micrometers, and the green sheet for dielectric plate 13 formation is formed. Moreover, about the dielectric plate 14, 
after carrying out laminating printing, forming the same dielectric slurry as the object for dielectric plate 13 formation 
in the predetermined part of top-face 15a of the green sheet for dielectric plate 15 formation and making it dry it in the 
way of thick film scr een printing, the paste (electrode) an electrode 23 and for 23 formation is printed and dried.. 
[0040] After it carries out the laminating of the green sheet for 1 1 to dielectric plate 16 formation with which these 
various internal electrodes were formed to predetermined order and it carries out thermocompression bonding to it, a 
raw cutting machine etc. cuts in the shape of a strip of paper . A these strips-of-paper-like sheet is set to a fixture, the 
I/O electrode 28 and Ag paste for 29 formation are printed and dried, and it cuts in the shape of a chip using the 
happiness-in-the-next-life cutter . These chips are set to a fixture and a predetermined end face is immer sed in Ag paste 
organ bath of the pr edetermined depth, and printing the ground electrode 26 and for 27 formation is performed, and it is 
made to dry. Coincidence baking of various electrodes and the green sheet for dielectric plate formation is carried out at 
800-900 degrees C in an atmospheric-air ambient atmosphere at the last, and the laminating filter 1 is completed. 
[0041] although especially the formation ingredient of these dielectrics substrates 1 1, 12, 15, and 16 is not what is 
limited ~ aluminum 203 CaO-Si02 and B-2 03 etc. - what added the glass component is mentioned, moreover, the 
thing which has about 100 specific inductive capacity with the dielectric substrates 13 and 14 more expensive than 
other dielectric plates 11, 12, 15, and 16 - desirable - for example, Pb 203 and Ti02 a principal component - BaO- 
Nd2 03 and B-2 03, Bi 203, and Si02 etc. - what was added is mentioned. 

[0042] Although the dielectric plates 13 and 14 have a dielectric constant higher than the dielectric plates 11, 12, 15, 
and 16, the dielectric constant is 70 to about 120, and since it is a charge of a low-temperature baking laminated wood, 
coincidence baking of it can be carried out with low resistance electrode materials, such as Ag for intemal electrode 
formation. 

[0043] Length and the width of about 3.2-4.5mm or less are [ the dimension of the dielectric substr ates 1 1-16 ] usually 
desirable. 

[0044] Although the case where thick film screen printing of the slurry for dielectric plate 13 and dielectric plate 14 
formation was carried out to inferior-surface-of-tongue 12e of the green sheet for dielectric plate 12 formation and top- 
face 15a of the gr een sheet for dielectric plate 15 formation as the formation approach of the dielectric plates 13 and 14 
in the gestalt 1 of operation, respectively was explained It is not hmited to this at all and thick film screen printing of 
the sliury for dielectric plate 14 formation is carried out to top-face 15a of the green sheet for dielectric plate 15 
formation with the gestalt of another operation. After printing and drying the paste an electrode 23 and for 23 
formation, thick film screen printing of the slurry for dielectric plate 13 formation may be canied out still like this top 
face, and the approach of printing and drying the paste for counterelectrode 22 formation after that may be taken. 
[0045] According to the above-mentioned laminating filter 1, since capacity is formed among the parts A and B of 
coxmterelectr odes 22 and 24 and an electr ode 23, the whole capacity can be increased. Moreover, increase of the 
capacity by counterelectrodes 22 and 24 can be further aimed at by making the dielectric constant of the dielectric 
plates 13 and 14 larger than the dielectric constant of the other dielectric plates 1 1, 12, 15, and 16. Therefor e, when 
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obtaining predetermined resonance frequency, even if Q value is comparatively high to the dielectric plates 11-16 at a 
low dielectric constant and it uses the charge of a low-temperature baking laminated wood which is extent which can 
carry out coincidence baking with low resistance electrode materials, such as Ag, inductance (L) die length can be 
shortened, and the miniaturization of the laminating filter 1 whole can be attained. Moreover, a manufacturing cost is 
reducible with low-temperature baking. 

[0046] <Gestalt 2 of operation> drawing 3 (a) is the typical decomposition perspective view having shown the 
laminating filter 2 concerning the gestalt 2 of operation, and drawing 3 (b) is the typical per spective view of the 
laminating filter 2 concerning the gestalt 2 of operation,. The same sign is given to the component part which has the 
same function as the gestalt 1 of oper ation among drawing. 

[0047] Among the dielectric plates 12 and 16 with which the grand electrodes 21 and 25 were formed, the dielectric 
plate 203 and the dielectric plate 15 ar e arranged, the electrode 222 of a deformation the configur ation of T characters 
is formed in the pr edetermined section of top-face 203a of the dielectric plate 203, and the electrode 223 of a 
deformation the configuration of T char acters is formed in the predetermined section of top-face 15a of the dielectric 
plate 15, respectively, an electrode 222 and an electrode 223 — mutual ~ a configuration symmetrical with a line — 
becoming — some electrodes 222 — some of C and electrodes 223 — it is formed so that D may lap in the 

vertical direction on both sides of the dielectric plate 203. 

[0048] The feet 222b and 223b of an electrode 222 and an electrode 223 Side-face 203c of the dielectric plates 203 and 
15, It cormects [ c / 15] at the I/O electrodes 28 and 29 formed. Each hand part 222a, The other side of 223a is 
connected [ tooth backs / 203d and 15d / of the dielectric plates 203 and 15 ] by the formed ground electrode 27,. A 
predetermined gap is formed among front faces 203b and 15b, and capacitance (C) is formed between the ground 
electr odes 26 so that the near side of hand parts 222a and 223a may not be connected [ front faces / 203b and 15b / of 
the dielectr ic plates 203 and 15 ] with the formed gr ound electr ode 26. Thus, the laminating of the dielectric plates 1 1, 
12, 203, 15, and 16 with which each internal electrode was formed is carried out, the layered product 200 is constituted, 
and it is the same as that of the gestalt 1 of oper ation about other configurations. 

[0049] The equal circuit of the laminating filter 2 of the above-mentioned configur ation came to be shown in dr awing 
4, and the TORIPU rate stripline 6 is constituted by the grand electrode 21, the electrodes 222 and 223 which constitute 
an inductance, and the grand electrode 25 in the laminating filter 2. some electrodes 222 which the dielectric constant 
of the dielectric plate 203 is set up more highly than the dielectric constant of other dielectric plates 11, 12, 15, and 16, 
and sandwiched the gap and the dielectric plate 203 between electrodes 222 and 223 and the ground electrode 26 — 
some of C and electr odes 223 ~ capacity is formed of between D. 

[0050] The dielectric plates 11, 12, 203, 15, and 16 all have the same thickness, and only the dielectric constant of a 
dielectric 203 is set up more highly than the dielectric constant of other dielectrics. 

[0051] Her eafter, the manufactur e appr oach of the laminating filter 2 is explained. About the dielectric plates 11, 12, 
and 15 and the green sheet for 16 formation, it is the same as that of the gestalt 1 of oper ation first. The green sheet for 
dielectric plate 203 formation To the raw material powder of the r equest which is an ingr edient with a dielectric 
constant higher than the dielectric plates 11,12, and 15 and the green sheet for 16 formation, PVA as thermoplastics 
etc.. Add assistants, such as toluene as a solvent, and the mixed dielectric slurry is used. After producing the green 
sheet of the shape of a tape with a thickness of 150-200 micrometer s with a doctor blade method like the dielectric 
plates 11, 12, and 15 and the green sheet for 16 formation, it forms by printing and (thick film screen printing) drying a 
printing pattem. 

[0052] After it carries out the laminating of the dielectric plates 11, 12, 203, and 15 and the gr een sheet for 16 
formation with which these various intemal electrodes were formed to predetermined order and they carry out 
thermocompression bonding to it, a raw cutting machine etc. cuts and it considers as a strip-of-paper-like sheet. The 
subsequent pr ocess is the same as that of the case of the gestalt 1 of oper ation. 

[0053] some electrodes 222 which were formed on both sides of the dielectric plate 203 according to the above- 
mentioned laminating filter 2 ~ some of C and electrodes 223, since capacity is formed of D While the same 
effectiveness as the laminating filter 1 is acquired, by considering as the thing of a request of the dielectric constant of 
the dielectric plate 203 Or since a desired filter shape can be obtained by adjusting the lap area (part C or a part area of 
D) of an electrode 222 and an electrode 223, a filter shape can be set up easily. Since the above-mentioned 
effectiveness is acquired when only the dielectric plate 203 furthermore makes the dielectric constant high, 
manufacture becomes easy and a manufacturing cost can be reduced more. 

[0054] <Gestalt 3 of operation> drawing 5 (a) is the typical decomposition perspective view having shown the 
laminating filter 3 concerning the gestalt 3 of oper ation, and drawing 5 (b) is a typical perspective view after 
completion of the laminating filter 3 concerning the gestalt 3 of operation. The same sign is given to the component 

http://www4.ipdl.inpit.go,jp/cgi-bin/tran_web_cgi__ejje 3/28/2007 



JP,09-214204,A [DETAILED DESCRIPTION] 



Page 7 of 8 



part which has the same function as the gestalten 1 and 2 of operation among drawing. 

[0055] Among the dielectric plates 12 and 16 with which the grand electrodes 21 and 25 were formed, the dielectric 
plates 13, 203, 204, and 15 are arranged sequentially from the top, and the electrode 222 of a configuration explained 
with the gestalt 2 of operation and the electrode 223 are formed in top-face 203a of the dielectric plate 203, and top- 
face 204a of the dielectric plate 204. Mor eover, the counterelectr ode 225 with which the counter electr ode 224 which 
forms capacity between electrodes 222 forms capacity in the predetermined part of the near side of top-face 15a of the 
dielectric plate 15 between electrodes 223 is formed in the predetermined part of the near side of top-face 13a of the 
dielectric plate 13 ,, Thus, the laminating of the dielectric plates 1 1-16,203,204 with which each internal electr ode was 
formed is carried out, the layered product 300 is constituted, and other configur ations are the same as that of the gestalt 
1 of operation, and the gestalt 2 of operation. 

[0056] The equal cir cuit of the laminating filter 3 of the above-mentioned configuration came to be shown in drawing 
6, and the TORIPU r ate stripline 7 is constituted by the grand electrode 21, the electrodes 222 and 223 which constitute 
an inductance, and the grand electrode 25 in the laminating filter 3 .. The dielectric constant of the dielectric plate 13,204 
(1st dielectric plate) is set up more highly than which dielectric constant of other dielectric plates 11, 12, 203, 15, and 
16, and the dielectric constant of the dielectric plate 203 (2nd dielectric plate) is set up more highly than which 
dielectric constant of other dielectric plates 11, 12, 15, and 16. 

[0057] here - the dielectric plate 13 ~ inserting - some electrodes 224 - some of F and electrodes 222 - E - the 
vertical direction - lapping - the dielectric plate 203 - inserting - some electrodes 222 - some of C and electrodes 
223 - D - the vertical direction - lapping - the dielectric plate 204 - inserting - some electrodes 223 - some of G 
and electrodes 225 -- H laps in the vertical direction and capacity is formed, respectively. Moreover, as compared with 
the dielectric plates 11, 12, 203, 15, and 16 of others [ plate / 13,204 / dielectric ], thickness is formed thinly. 
[0058] Her eafter, the manufacture approach of the laminating filter 3 is explained. First, about the dielectric plates 11- 
16 and the dielectric plate 203, it is the same as that of the gestalt 1 of operation, or 2, and the dielectric plate 204 is 
formed by printing and (thick film scr een printing) drying a printing pattern, after producing the green sheet of the 
shape of a tape with a thickness of 150-200 micrometers with a doctor blade method using the same dielectric slurry as 
the dielectric plate 13. 

[0059] After it carries out the laminating of the dielectric plates 11,12, 203, and 15 with which these various internal 
electrodes were formed, and the green sheet for 16 formation to predetermined order and they carry out 
thermocompression bonding to it, a raw cutting machine etc. cuts and it considers as a strip-of-paper-like sheet. The 
subsequent pr ocess is the same as that of the gestalt 1 of operation, or the case of 2. 

[0060] Since according to the laminating filter 3 of the above-mentioned publication capacity is formed between 
counterelectrodes 224 and 225 and 222 or about 223 electrode TORIPU rate striplines and capacity is formed also 
between the electrode 222 which the whole capacity could be increased and was moreover formed in the vertical 
direction by lapping in part, and 223, the effectiveness of a laminating filter the above (1) and given in (2) can be 
acquired to coincidence. Therefore, the die length of an inductance (L) can be shortened further and the further 
miniaturization of a laminating filter can be attained, 
[0061] 

[Example] Hereafter, the example of the laminating filter concerning this invention is explained. 

<Example 1> The example which produced first the laminating fiUer 1 shown in drawing 1 is explained. In an example 
1 the dimension of the dielectric plates 11, 12, 15, and 16 Vertical x horizontal =4.5mmx3.2mm, 150 micrometers in 
thickness - carrying out - the formation ingredient - aluminum 203 CaO-Si02 and B-2 03 Add a glass component 
and a dielectric constant considers as about 7.7 thing, etc. - the formation ingredient of the dielectric plates 13 and 14 - 
- Pb 203 and Ti02 a principal component --- BaO-Nd2 03 and B-2 03, Bi 203, and Si02 etc. - it added, and the 
dielectric constant considered as about 100 thing, and set the thickness to 50 micrometers. Moreover, each internal 
electrode, the ground electrodes 26 and 27, and the I/O electrodes 28 and 29 were used as the electrode which consists 
of Ag which applied and calcinated the conductive paste containing Ag and formed it.. 

[0062] As for the laminating filter 1 of the above-mentioned configuration, the magnitude after completion was set to 
vertical x horizontal x height =4.5mmx3.2mmx2.3mm. 

[0063] In addition, when what has the same filter shape as the laminating filter 1 with the configuration ahnost same as 
an example of a comparison as the KOUMU line filter 60 shown in drawing 11 was produced, the magnitude after 
completion was set to vertical x horizontal x height -12mmx8mmx4mm. 

[0064] The laminating ftiter 1 was able to be sharply miniaturized as compared with the KOUMU line filter 60 
concerning the example of a comparison so that clearly from the above-mentioned resuh. 

[0065] Moreover, the burning temperature which manufactures the laminating filter 1 was as low as 860 degrees C, 
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and, for this reason, was able to aim at the large cost cut. 

[0066] <An example 2>, next the example of the laminating filter 2 shown in drawing 3 are explained, an example 2 — 
setting — the dimension and formation ingredient of the dielectric plates 11, 12, 15, and 16 — being related — an 
example 1 ~ the same — the dielectric plate 203 — three sheets — preparing — the formation ingredient — BaO-Ti02 a 
principal component — Pb2 03, Si02, and B-2 03 etc. - the glass component was added, a dielectric constant shall be 
about 75 and the thickness was set to 200 micrometers. 

[0067] As for the laminating filter 2 of the above-mentioned configuration, the magnitude after completion was set to 

vertical x horizontal x height =3 ,2mmx2,.5mmx2,3mm. 

[0068] The laminating filter 2 was able to be miniaturized as compared with the KOUMU line filter 60 concerning the 
example of a comparison more sharply than the case of the laminating filter 1 so that clear ly from the above-mentioned 
result. 

[0069] <An example 3>, next the example of the laminating filter 3 shown in drawing 5 ar e explained. In an example 3, 
it is the same as that of an example 1 about the dielectric plates 1 1-13, the dimension of 15 and 16,203, and a formation 
ingredient, the formation ingredient of the dielectric plate 204 - Pb 203 and Ti02 a pr incipal component ~ BaO-Nd2 
03 and B-2 03, Bi 203, and Si02 etc. ~ it added, and a dielectric constant shall be about 100 and the thickness was set 
to 50 micrometers. 

[0070] As for the laminating filter 3 of the above-mentioned configuration, the magnitude after completion was set to 
vertical x horizontal x height =3.2mmx2.5mmx2,.0nmi. 

[0071] The laminating filter 3 was able to be miniaturized as compared with the KOUMU line filter 60 concerning the 
example of a comparison more sharply than the case of the laminating filter 1 so that clearly fi"om the above-mentioned 
result. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) is the typical decomposition perspective view having shown the laminating filter concerning the gestalt 

1 of operation of this invention, and (b) is the typical perspective view having shown the laminating filter concerning 
the gestalt 1 of operation. 

[Drawing 2] It is the representative circuit schematic of the laminating filter shown in drawing 1. 

[Drawing 3] (a) is the typical decomposition perspective view having shown the laminating filter concerning the gestalt 

2 of oper ation, and (b) is the typical per spective view having shoAvn the laminating filter concerning the gestalt 2 of 
operation. 

[Dr awing 4] It is the representative circuit schematic of the laminating filter shoAvn in drawing 3. 

[Drawing 5] (a) is the typical decomposition perspective view having shown the laminating filter concerning the gestalt 

3 of operation, and (b) is the typical per spective view having shown the laminating filter concerning the gestalt 3 of 
operation. 

[Drawing 6] It is the repr esentative circuit schematic of the laminating filter shown in drawing 5. 
[Drawing 7] It is the r epresentative cir cuit schematic of the conventional laminating filter. 

[Drawing 8] (a) is the typical perspective view having shown the dielectric filter indicated in JP,5-55810,A, and (b) is 
the typical perspective view having shown the dielectric block which constitutes this dielectric filter. 
[Dr awing 9] It is the repr esentative circuit schematic of the laminating filter shown in drawing 8. 

[Drawing 10] (a) is the apphcation of the laminating filter shown in drawing 8, it is the typical perspective view having 
shown the dielectric filter of a configuration of having carried out covering formation of the conductor also at the open 
end side, and (b) is the typical perspective view having shown the dielectric block which constitutes this dielectric 
filter. 

[Dr awing 11] It is the typical perspective view having shown the high pass fiher indicated as a conventional example m 
JP,57-78201,A. 

[Drawing 12] It is the representative circuit schematic of the laminating filter shown in d rawin gJT . 

[Drawing 13] (a) is the typical perspective view having shovm the fiher in the condition of having applied the high pass 

filter shown in drawing 1 1 to the TORIPU rate mold, and (b) is the typical perspective view having shown the 

dielectric block which constitutes this high pass filter. 

[Description of Notations] 

1, 2, 3 Laminating filter 

21, 23, 25,222,223 TORIPU rate stripline 

1 1-16,203,204 Dielectric plate 

13,204 Dielectric plate (1st dielectric plate) 

203 Dielectric Plate (2nd Dielectric Plate) 



[Translation done.] 



http://www4.ipdl.inpit.go,jp/cgi-bin/tr'an_web_cgi_ejje 3/28/2007 



JP,09~214204,A [DRAWINGS] 



Page 1 of 5 



* NOTICES * 



iJPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 12] 
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[Drawing 10] 
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[ Drawing 11 ] 
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